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Abstract 
A portion of the energy of a building can be provided through renewable energies. Solar 
energy is the most special source of renewable energy in the world and is the main resource for all 
other energies on the earth. Solar energy can transform into other forms of energy directly and 
indirectly. In general, the energy ascending form the sun is about 3.8 in 1023 kilowatt per second. 
Iran with 300 sunny days per year has the best potential for utilizing solar energy among countries in 
the world. 
In the present study, added to introducing solar heating systems, we will analyze new 
methods and the utilization of photovoltaic energies in order to generate electricity on building's 
roof tops in cold and dry regions through solar cells. This study has analyzed the methods for 
reducing energy consumption and also the use of renewable energies for heating and cooling of 
buildings. The research method is descriptive-analytical. 
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Introduction 
In our country, 50% of all energy consumption is used for the buildings' cooling and heating. 
Most of these buildings are not constructed in coordination with the energy consumption standards 
and the region thoroughly. In order to optimize the energy consumption and creating a balance 
between the generation and consumption of energy in buildings, the regional and sustainable 
designing are now in center of attention of the experts and designers. The environmental quality can 
be improved by the utilization of new construction techniques and the logical use of natural 
resources to reduce the energy consumption as well as the utilization of renewable energies in the 
buildings located in the places where the most energy amount is consumed in the country. One of 
these methods is to use renewable energies and to improve the building's quality and the energy 
consumption. With regard to international standards, if the average energy radiation of the sun to be 
more than 3.5 kilowatt per hour in square meter every day (3500 watt/hour), the use of solar energy 
models such as solar collectors or photovoltaic systems is very economic and affordable. In many 
regions of Iran, the sun's radiative energy is much higher than the international average and it is 
calculated even more than 7 to 8 kilowatt per hour per square meter. But in general, the average 
amount of the sun's radiative energy on Iran's surface is about 4.5 kilowatt per hour per square 
meter. The present study seeks to find what are the necessary energies to a building and how can 
some of these energies be provided by renewable energies, especially solar energy? 
Utilization of renewable energies and the quality of the building 
Today the subject of regional designing and sustainable architecture is emphasized more to 
optimize the energy consumption and to create a balance between the amount of energy generation 
and consumption in the building. The use of energy to provide the heat welfare for residents inside 
the building requires taking measures that would lead to the reduction of energy consumption 
(Moradi, 2008). 
In defining a building and the time of its utilization especially in cold and dry regions, these 
questions are always asked that how can the energy consumption be reduced? Can we reach to a 
minimum line for energy consumption? Global statistics has responded that the minimum amount of 
energy consumption in the buildings and city should not be more than 25% of a country's annual 
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buildings to prevent the utilization of fossil energy. This hope will be created that up to 25% of 
energy consumption will be reduced and in accordance with what was said, the remaining two-third 
of the energy consumption can be easily reduced in cold regions (Delshad, proposal of designing 
residential architecture through the zero energy theory in the city of Ardebil, collection of articles of 
the first national architecture conference, urban construction and environment). 
Cases of energy consumption in buildings 
In buildings, energy has different consumption sources. Some of it is consumed for lighting 
and for electrical appliance like TV, refrigerator, etc. Also, energy is consumed for building's 
heating and cooling and air ventilation. 
The way energy is provided and optimized in buildings 
The constructed buildings should be optimized to use the minimum energy. Optimization of 
buildings means to change the general thermal conductivity ratios in walls, windows, and ceiling, 
the type of the windows, thermal capacity, thick thermal mass and the building's orientation to 
analyze the results and then to choose the most optimized method to reduce energy consumption. In 
order to provide the building's energy, the following methods can be used: 
- Micro-wind turbine 
- Biofuels 
- Solar heating through the two methods of flat and tubular 
- Utilization of static solar systems, the most common of which is the solar green house 
- Photovoltaic system 
Figure 1. Solar heating systems (the solar heat method) 
Solar heat methods are designed by the utilization of different types of collectors and 
inactive methods to absorb and collect solar thermal energy and are used to heat water, air, generate 
steam, cooling, etc. 
Solar heating systems can be divided in the following order: 
- Solar water heating systems (figure 1) 
- Buildings' heating and cooling systems 
- Systems for providing fresh water and water distillation 
- Transportation and pumping systems 
 







- Systems of producing green spaces (green houses) 
- Dryer and solar cooking systems 
- Power towers and solar power plants 
Solar water heating systems 
Solar water heaters and solar showers for generating the consumed hot water in buildings are 
the most economic ways to use solar energy. The solar energy can be used to provide the houses and 
public places with healthy hot water, especially in places where there is a fueling issue. Until now, 
because of the geographic position of Iran, many solar water heaters and also several solar shower 
systems have been installed and used. 
Photovoltaic system 
Photovoltaic system refers to a system in which solar energy is transformed into electric 
energy without the utilization of moving and chemical mechanisms. The factor that is used in this 
process is called the solar cell. 
In general, a photovoltaic system is consisted of four main parts: 
a. Solar panels 
b. Battery bank 
c. DC/AC power inverter 
d. Charging control 
Solar panels 
Figure 2. Solar panels 
A solar cell is a devise which is consisted of a semiconductor with electrical connection and 
absorbs sun rays energy and converts them directly into electrical energy (figure 2). Photovoltaic is 
often shown in the form of P.V. P.V. and cells convert sunlight into electric current without the least 
amount of air pollution and water consumption. These cells have different types and their functions 
are different because of the different climactic conditions in different regions. In Iran which is 
located in the northern hemisphere where there is intense sunlight, the best assimilator system is the 
dark green technology which gives proper response to the intense but inclined sunlight and also 
reflects a great amount of infrared light which causes the heating and reduction of the battery's work 
expectancy. But for instance in Iceland, there are blue solar panels with polymers in structure of 
manganese which are inducted to work better there. The amount of the generated power in sunlight 
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in average is 12 milliwatts per each square centimeter. In order to increase the cells' efficiency, 12 
single cells from P.V. are connected to each other. This process takes place in a water proof sealed 
case. 
Battery bank 
Because of the changes in the amount of the intensity of the sun rays radiation during the day 
and in different seasons, a battery is generated to store electrical energy by photovoltaic arrays and 
as an interface factor between solar and electricity consuming arrays is needed for more efficiency. 
A solar photovoltaic system during the day when the sun is radiating collects sun rays and converts 
them into electrical energy. It seldom happens that the time of the peak for solar energy coincides 
with the time when electrical energy is most needed. The appearance of the clouds in the sky will 
also pose some issues to the photovoltaic systems and if the sky's cloudiness continues for several 
days, the electrical energy will decrease considerably in comparison with clear days when the sun 
has more intense radiation. Therefore, adding storing facilities in the photovoltaic system can 
increase the reliability of the system and the constant securement of electrical energy. In general, a 
chemical lead battery whose circuits load voltage is 24 volts and with a storing capacity of 150 
amperes can instate a 150 amperes current for an hour. 
DC/AC power inverter 
The generated electricity by photovoltaic systems is DC electricity but it can be converted to 
AC through DC power inverter devise so that appliances like TV, refrigerator, freezer and computer 
that work by AC could use the electricity generated by photovoltaic systems. Inverters do not have 
mobile segments and a wide range of practical tools are used from computer power supply to giant 
bulk transportation tools. Inverters are normally used to provide AC current from DC sources like 
solar panels or batteries. 
Photovoltaic system application 
Solar panels are used to generate electricity. The panels should be faced the sun rays to get 
the most amount of efficiency. That is why these panels are put on running gears on the roof tops so 
that they can change position with the angle of the sun's radiation. Today's solar cells can also work 
as window glasses. These cells have the ability to use 80 to 90% of the sunlight. This property 
equips the windows with solar cells to cool the interior temperature of the building during the 
summer and also makes the building look more beautiful. They can also provide the building's 
electrical energy. 
Also the panels can be installed in the closest place to the user or on roof tops. Therefore, a 
great amount of expanses created due to wiring are prevented. By installing these panels on poles or 
roof tops, the occupation of space can also be prevented. 
The average electricity consumption of an Iranian family is 300 kilowatt per hour every 
month namely, in average 10 kilowatt per hour in the day or 416 watt per hour during the day. It can 
be said that 600 watt per hour is needed for the energy consumption of a house. 
In the designed country hotel with the approximate area of about 16000 square meters and 
considering the electrical appliances in all rooms, the kitchen, the restaurant, the coffee shop, the 
swimming pool, the parking lot, etc., the amount of the consumed energy of the hotel in 24 hours is 
about 150 to 810 kilowatt per hour. Surely the amount of consumption during the day is more than 
that amount in midnight. Therefore, the peak hours of the hotel's electricity consumption is from 8 in 
the morning to 11 at night which covers 15 hours of a day and the remaining 9 hours have the least 
amount of energy consumption. 
Amount of consumption during the day 15h = 2250 - 2700 kw/h 
Amount of consumption during the night 9h = 450 kw/h 
With attention to solar panels in the market and their generating powers, the calculation in 







this study is done based on 600 watt panels. 
The dimension of every 600 watt solar panel is 275 * 7054 mm which is equal to 1.94 m2. 
The solar panels are required to generate the hotel's needed electricity in consumption peak 
hours. 
In the hotel's building, there is a 680.4 m2 area of glass atrium. 
The front exterior glass covers area of 293.265 m2. 
In the design presented for optimizing energy consumption in the heating subject of the 
building, a glass atrium with heating aspects is utilized for the back of the building where there is 
less light and beautifies the form. With a proper design all of the sun's radiations that get to this 
atrium turn into heat and in this case, the efficiency will be 60 to 75% during the winter and about 
10 to 30% of the amount of the transported heat to these rooms will be provided by radiated energy 
that increases by adding the mechanical accumulator. Since the glass surfaces lose a lot of heat, they 
should be covered by insulators during the night. There are new glasses that are called thermal 
mirrors that allow the light to pass them but prevent the transportation of the heat generated by 
radiation from the inside to the outside. 
Conclusion 
In the city of Sarein, with an average of sunny days, a portion of the building's needed 
electricity can be generated through the utilization of photovoltaic cells. A great amount of 
electricity can be generated daily in accordance with the form of the building and by utilizing solar 
panels in the roof tops and also installing photovoltaic cells instead of regular glass in the building 
facades. Not only the electricity that respond to the needs of the hotel's consumption, but also the 
energy for heating system, hot water and ventilation can be provided from the same source. Solar 
windows are devises that directly transport the light energy to electricity and work with the 
photovoltaic effect. According to the studies done to provide the energy for this hotel, 275 solar 
panels with 600 watt power are needed and they in turn need an area of 533.5 m2. In the designed 
hotel, glass atrium and facade glass of the front side of the building include an area of 973.656 m2 
that not only can generate the hotel's needed electricity, but also can transfuse the surplus generated 
electricity to the network. 
In order to use solar collectors in the building, the amount of the collector's efficiency with 
the building's mass area are analyzed through Transit simulation software and it was seen that by 
increasing the mass flow, the efficiency decreases. Generally, increase in area will cause decrease in 
the efficiency. The generated electricity is turned into alternating current in the convertor by the 
photovoltaic and it is distributed among the users and the network through the distribution board. 
The surplus generated power will be sold and when there is a shortage it will be bought from the 
network. 
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